


Reconstructions

Graumlich (1993) Ecology

Hughes and Graumlich (1996)
NATO ASI

o
€
]
—
=
=
Q
=
&
o
=
=]
©
]
€L
=
=
&

1000 1200 1400 1600 1800

40
-80

Precipitation anomalies {cm )

1000 1200 1400 1600 1800
Year AD.




Treeline population processes

" |UPPER TREELIME 1
Lloyd and Graumlich
(1997) Ecology

Lloyd (1997) Can J For Res
Lloyd (1998) Ecoscience
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VWhat we know

We know when treeline changes
We know something about where
We know little about how

Until now:

— Exquisite temporal data

— Mediocre spatial data

— Poor understanding of scale



Population processes:
recruitment, mortality,
growth

Climate Spatial patterns
variability

‘ Simulation model
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Treeline forest
structure and
composition

Key: Heuristics L

Treeline
dynamics




Regional records

I Ay

Multi-species millennial length records of climate variability
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Regional spatial data
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Topographic Convergence Index
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Wet and
Bright
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Wavelet power spectra
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Meter scale




Modeling framework
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Seedling model




Validation data




Prospectus

 Past work
— Climate reconstructions
— Population processes

* Present work:

— Spatial and temporal understanding across
scales

— Mechanistic model that answers “how”




